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SUBJECT: CHANGE IN RESTRICTED ENTRY INTERVAL FOR SULFUR USE ON
GRAPES FROM A DATE TIME RELATIONSHIP TO TEMPERATURE
AND WEATHER CONDITIONS.

The current restricted entry interval (REI) for sulfur applied to grapes is three days from May 15
through harvest in the counties of Fresno, Kern, Kings, Madera, Merced, San Joaquin,
Stanislaus, and Tulare and during March and April in Riverside County1. Due to unusual weather
patterns during 1998 and 1999, a Declaration of Agricultural Emergency was issued each year.
During this emergency, the three-day REI allowed for an exemption up to June 15. This was to
prevent or mitigate a substantial economic loss to an agricultural establishment in those counties
with the REI2. In these cases critical hand labor practices required completion at times coinciding
with sulfur treatments. As part of the hand labor tasks early reentry was allowed when
temperatures did not exceed 90 degrees Fahrenheit and at 24 hours had elapsed since the sulfur
treatment. Except for cases involving spray drift or exposure to direct spray there were no
outbreaks of skin or eye injuries involving field residues to sulfur in 1998 or 19993.

In 1986, the sulfur REI was extended to three days. This was an attempt to alleviate some of the
skin injuries occurring in the San Joaquin Valley. The data from 1982 to 1985 was use to support
the 3-day change but no follow up was completed to review the effect of the regulation. The
three years following the regulatory change did not show a downward trend in the number of
injuries occurring from sulfur (Figure 1). Not until the propargite reentry interval was extended
to 21 days (Figure 1, 1989), did the number of skin and eye incidents began to show a downward
trend.

Illness investigations conducted in the 1980’s did not have detailed work histories for field
workers. Current investigations often have a five-day work history. Workers can repeatedly enter
any number of fields that have been treated with sulfur or other compounds from one day to two
weeks or more before developing a skin injury4. The illness relationship can be tied to the last
field entered when a more detailed work history would show cumulative exposure to sulfur
and/or other pesticide residues. The entry into numerous sulfur treated fields where sulfur is
present in combination with another pesticide could have caused worker dermatitis. Since the
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propargite REI was extended, dermatitis cases attributed to other or multiple pesticide exposures
also have declined5. “Possible interpretations of this phenomenon include misclassification of
cases in previous years (i.e., propargite-induced cases may have been attributed to other
compounds applied more recently) and multifactorial etiology (i.e., propargite exposure may
have been one of a number of irritant conditions contributing to the development of
dermatitis).”5

Sulfur has been increasingly used for resistance management6. The introduction of dimethylation
inhibitors saw sulfur use decline when first introduced in the 1980’s. Powdery mildew has shown
resistance to dimethylation inhibitors (DMI’s) resulting in an increase in sulfur applications.
“Raisin growers rely almost exclusively on sulfur; wine and table grape growers employ both
sulfur and DMI's.”6 Sulfur is approved for use on organic grapes. Sulfur would also be part of
any sustainable viticulture program7. These factors, resistance management and organic
production, drive the increased use of sulfur.

Figure 1

0

50

100

150

200

250

300

350

400

80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98

YEAR

N
um

be
r o

f i
lln

es
se

s/
in

ju
rie

sulfur as primary total field residue skin & field residue

One propargite incident 
involved 64 workers in 1995

Sulfur is exempt from pesticide tolerance8. It is primarily a skin and eye irritant. Exposure in
very hot weather seems to present the highest potential for injury4,5. On a pounds per acre basis
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there is as much sulfur used in Sonoma County area as there is in Fresno County, when
averaging the pounds applied by the number of acres treated. But few incidents of sulfur injuries
have been reported from the north coast grape growing area. This suggests a
temperature/duration relationship to the number of illnesses that occur in the Southern San
Joaquin Valley. A 1982 study4 showed a positive relationship between increasing temperature
and the incidence of rashes occurring during thinning. The average high temperature on days the
rashes occurred was 91.7 degrees while the average on days in which thinning was performed in
the absence of rashes was 87.0 degrees (p= 0.05).

Sulfur occurs in the free state and in combination, mainly as sulfides and sulfates, and constitutes
0.05% of the crust of the earth and has been known since early times9. Since sulfur is an
element,10 it does not degrade after being applied to leaves. There is slight oxidation of sulfur on
leaves primarily through incorporation into physiological substances11. Removal of sulfur from
leaves also occurs through physical means such as rainfall, wind, abrasion, and leaf senescence
or through dilution by leaf growth. While time will eventually influence the dislodgeable foliar
residues, data from a propargite illness12 incident suggest this may not be significant over the
short term. Sulfur was found at three locations where spray histories were collected for the
preceding 68 days. Sulfur was not reported in the spray histories for three sites where residues
ranged from 0.17 – 1.065 µg/cm², while one site treated 58 days prior detected 0.16 µg/cm². This
branch also has unpublished data13 on sulfur residues ranging from 0.01 – 21.0 µg/cm², but the
data was collected as part of another study and no spray histories on the date of treatment are
available. There appears to be a dearth of data on sulfur foliar residues with application histories
and sampling conducted over time. This is most likely due to its relative safety, long history of
use, and any replacement would pose a greater hazard or become less efficacious over time. As a
non-metal element, it will not degrade significantly in three days, especially if applied late in the
growing season. Regulatory changes now require more supporting documentation, including
scientific peer review. Sulfur’s unique status as an element precludes collecting the required
corroborative data.

Recommend that at CCR 3 Division 6 §6772 (b) footnote (H) include that after May 15 an
agricultural establishment may allow early entry activities under the following conditions:

•  Hand labor tasks are not conducted when the temperature exceeds 90 degrees Fahrenheit.
•  At least 24 hours have elapsed since the sulfur treatment.
•  The requirements of 3 CCR sections 6768 and 6771 and applicable provisions of sectin 6770

have been met.
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